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In the Claims 



1 . (Amended) A proximity detection circuit for detecting the presence of a 
moving h^ nd T said circuit comprising: 

an antpnna with which is associated a fi xed time constant determined by a fixed 
internal capacitance and a fixed resistan ce, as well as a variable time 
constant that is longer than the fixed time constant b v an amount determined 
hy an external capacitive load, said variable tim e constant being on the order 
of twice said fixed time constant when the external caoa citive load is a hand 
of a person in proximity to the antenna : 

an oscillator circuit adapted to provide a periodic charge to the arrtennajwith a 
periodicity greater than said fixed time constant; 

an -a first o perational amplifier being operated as a unity gain follower and receiving 
an antenna signal from the antenna a periodic antenna signal having an 
exponential waveform (00961 that has a longer time constant and a lower 
amplitude when said external caoacitive load is in proximity to said antenna, 
the waveform of the antenna signal being thus representative of changes in 
an -the e xternal capacitive load on the antenna; 

a detector circuit including a p e ak averaging capacitor receiving th e responsive to 
the periodic exponential waveform of the antenna signal via the first 
operational amplifier and teeie§-adapted to output a detection signal 
representative of in roooonso to a low frequ ency changes in component of t he 
antenna signal; 

a low-pass filter coupled to an input of a second operational amplifier operated as a 
gain and offset amplifier for amplifying said low freouencv signal component 
and rejecting a higher frequency noise component: 

an auto-compensate capacitor responsive to the amplified and filtered lowfreguency 
signal component output bv the second operationa l amplifier for providing a 
compensated detection signal with Increased sensitivit y to transient signals 
representative of a waving hand in proximity to the antenna: and 

a comparator receiving the compensated.d etection signal and being adapted to 
generate an output signal in response thereto. 
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2. (Original) The proximity detection circuit of claim 1 further comprising at least 
one static protection circuit having at least one first diode conducting away from 
ground and at least one second diode conducting toward a supply voltage. 

3. (Original) The proximity detection circuit of claim 1 , wherein the detector 
circuit comprises a voltage peak detector. 

4. (Cancelled) Tho proximity dotootion circuit of c l aim 1 furtho ^ oompriaing a l ow - 
p ac e: filt e r c l c o t rio ol ly amr ' "* h " Waori thn detente* n i rcuit and tho oomparatos, 

5. (Cancelled) Tho prox i mity dotootion circuit of claim 1 further comprising an 
am p lifi e r ele ctrically rrmipl"^ between the Hr.tnrtr.r n i rnnit nnri tho comparator. 

6. (Original) The proximity detection circuit of claim 1 , wherein the comparator is 
adapted to generate the output signal when the detection signal has a predetermined 
voltage level as compared to a reference voltage. 

7. (Original) The proximity detection circuit of claim 6 further comprising a switch 
electrically coupled to the comparator, the switch being adapted to adjust the 
reference voltage. 

8. (Amended) A proximity detection circuit for detecting the presence of a 
moving hand, said circuit c omprising: 

an antenna with which is associated a fixed tim e constant determined by a 

predetermined capacitance and a predetermined resistance, as well as a 
variable time constant that is longer than the fixed time consta nt bv an amount 
ftetRrmined bv an external capacitive load, sa id variable time constant being 
on the order of twice said fixed time constant when the external capacitive 
load is a hand of a person in proximity to the antenna ; 

means for charging the antenna with an oscillating signal with a periodicity greater 
than said fixed time constant; 

an operational amplifier being operated as a unity gain follower and receiving an 
antenna signal from the antenna, the antenna signal being representative of 
an external capacitive load on the antenna and having a periodic exponential 
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waveform that has a longer time constan t and a lower amplitude when said 

external captive load is in nroximitv to said antenna the waveform of the 

antenna s i gnal beino thus represe ntative of changes in an the externa) 

ca pacitive load on the antenna ; 
detection means electrically coupled to the operational amplifier for detecting 

changes in a low frequency component of t he antenna signal and for 

generating a detection signal in response thereto; and 
means responsive to the detection signal f or generating an output signal i n response 

te -when t he detection signa l is representative of a waving hand in proximity to 

the antenna. 

9. (Original) The proximity detection circuit of claim 8 further comprising at least 
one static protection circuit having at least one first diode conducting away from 
ground and at least one second diode conducting toward a supply voltage. 

10. (Original) The proximity detection circuit of claim 8 further comprising means 
for filtering alternating current interference frequencies from the detection signal. 

1 1 . (Original) The proximity detection circuit of claim 8 further comprising means 
for amplifying the detection signal. 

12. (Amended) A method of detecting capacitance changes representative of the 
presence of a moving hand, said method_ com prising: 

charging an antenna with an oscillating signal to thereby produce a periodic antenna 
signal, the antenna having an associated fixed time c onstant determined by a 
predetermined capacitance and a predetermined re sistance, as well as a 
variable time constant that is longer than the fixed tim e constant by an amount 
determined bv an external capacitive load, said vari able time constant being 
on the order of twice said fixed time constant when the external caoacitive 
load is a hand of a person in proximity to the antenna, sa id oscillating signal 
having a periodicity greater than said fixe d time constant: 

detecting low frequency changes In an-theantenna signa l with a detector circuit, tho 
antenna signal being representative of changes in a n -said e xternal capacitive 
load on the antenna; 



25636795.6 ** 

PAGE 6/18 * RCVD AT 4/4/2006 10:43:23 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-6/41 * DNIS:2738300 * CSID:+12138929494 4 DURATION (mm-ss):05-28 



Apr-04-06 07:45pm From- +12138929494 T-764 P. 007/018 F-918 

PATENT 
4747-1 24C1N1 

bu ffering an i m prrln n n r mtemateh betweef t ^he nntnnna and tho dotoctor circuit with 

an oporational amp l ifior oporatod qo o unity gain fol l ower; 
generating a lew frequency d etection signal component from tho dotoctor circuit in 

response to said low frequency changes in the antenna signal; 
g ? iRrtivelv amplifying said low frequency detection sianal component and rejecting_a 

hi gher franuencv noise compone nt to thereby produce an amplified and 

filtered detection signal component; 
com pensating for slow environmental chan ges in the amplified and filtered detection 

si gnal component to thereby provide a compensated detection signal with 

increasRrf sensitivity to transient signals repr esentative of a waving hand in 

pmximitv to the antenna: and 
generating an output signal in response to the compensated detection signal. 

13. (Original) The method of claim 12, wherein generating the output signal 
includes comparing the detection signal to a reference voltage. 

14. (Original) The method of claim 1 2, wherein charging the antenna with the 
oscillating signal includes charging the antenna with an oscillating asymmetric signal. 

1 5. (Original) The method of claim 1 2, wherein detecting changes in the antenna 
signal includes detecting a peak voltage. 

1 6. (Original) The method of claim 1 2 further comprising preventing oscillation by 
including a current limiting resistor at an output terminal of the operational amplifier. 

1 7. (Original) The method of claim 12 further comprising filtering out alternating 
current interference frequencies from the detection signal. 

1 8. (Cancelled) Tho mothod of claim 12 further comprio i ng - amplifying th e 
d etection signal. 

1 9. (Original) The method of claim 1 2 further comprising filtering out changes in 
DC voltage levels from the detection signal while passing transient portions thereof. 
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20. (Amended) A method of detecting capacitance changes representative of the 
presence of a moving han d, said method comprising: 

charging an antenna with an oscillating signal to thereby produce a periodic antenna 
signal, the antenna having an asso ciated fixed time constant determined by a 
predetermined capacitance and a predetermined resistance, as well as a 
variable time constant that is longer than the fixed time constant by an amoun t 
determined bv an external caoacitive load, said variab le time constant being 
on the order of twice said fixed time constant when the external caoacitive 
load is a hand of a person in proximit y to the antenna,; 

providing the periodic antenna signal with protection from static utilizing at least one 
static protection circuit comprising at least one first diode adapted to conduct 
away from ground and at least one second diode adapted to conduct toward a 
supply voltage; 

h. iffnnng u^in q an operational amplifier operated as a unity gain follower to buffer an 
impedance mismatch between the antenna and a detector circui t with on 
oporationa l amp l ifier op or o t od as a unity ga i n follower ; 

detecting -using the detector circuit to detect low freguency_ changes in an-the 

amplitude of the periodic antenna signal with the detector circuit, the tow 
freouencv chances in the antenna signal being representative of an ext e rnal 
corresponding changes in a capacitive load on the antenna caused by a 
moving hand in proximity to the antenna : 

generating a detection signal from the detector circuit in response to said low 
freouencv c hanges in the antenna signal; 

compensating for slow environmental changes in the am plified and filtered detection 
signal component to thereby provide a compensated dete ction signal with 
increased sensitivity to transient signals representative of a wav ing hand in 
proximity to the antennaL and 

generating an output signal in response to detection of changes in the compensated 
detection signal. 

21 . (Original) The method of claim 20 wherein generating the output signal 
includes comparing the detection signal to a reference voltage. 
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22. (Original) The method of claim 20, wherein charging the antenna with the 
oscillating signal includes charging the antenna with an oscillating asymmetric signal. 

23. (Original) The method of claim 20, wherein detecting changes in the antenna 
signal includes detecting a peak voltage. 

24. (Original) The method of claim 20 further comprising preventing oscillation by 
including a current limiting resistor at an output terminal of the operational amplifier. 

25. (Original) The method of claim 20 further comprising filtering out alternating 
current interference frequencies from the detection signal. 

26. (Original) The method of claim 20 further comprising amplifying the detection 
signal. 

27. (Amended) The method of claim 20 wherein the compens ating step further 
comprising comprises fi ltering out changes in DC voltage levels from the detection 
signal while passing transient portions thereof. 

28. (Canceled) 

29. (Previously Presented) The proximity detection circuit of claim 1 , wherein the 
detector circuit is adapted to output the detection signal in response to changes in 
peaks of the antenna signal over time. 

30. (Amended) The proximity detection circuit of claim 1 , wherein the antenna 
forms one conducin g conductive side of a capacitor. 

31 . (Previously Presented) The proximity detection circuit of claim 1 , wherein the 
antenna comprises a single wire antenna. 

32. (Cancelled) The proximity dotoction circuit of claim 1 , wherein th e antonna 
signal is an exponential waveform signal 
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33. (Previously Presented) The proximity detection circuit of claim-33J., wherein 
th e pec ulator fe a dapt e d te r rn " SHn in the antenna in the form of an oscillatin g 
cigna l an d the exponential waveform signal is representative of the integral of the 
oscillating signal. 

34. (Previously Presented) The proximity detection circuit of claim 1 , wherein the 
antenna is coupled in series with one or more resistors, and the operational amplifier 
is in electronic communication with a conductive element disposed between the 
antenna and the one or more resistors- 

35. (Previously Presented) The proximity detection circuit of claim 8, wherein the 
detection means generates the detection signal in response to detected changes in 
peaks of the antenna signal over time. 

36. (Amended) The proximity detection circuit of claim 8, wherein the antenna 
forms one conducin econductive side of a capacitor. 

37. (Previously Presented) The proximity detection circuit of claim 8, wherein the 
antenna comprises a single wire antenna. 

38. (Cancelled) The prox i mity dotoction circuit of claim 8, whoroin the ant e nna 
signal is an oxponontiol waveform signal. 

39. (Amended) The proximity detection circuit of claim-388, wherein the 
exponential waveform signal is representative of the integral of the oscillating signal. 

40. (Previously Presented) The proximity detection circuit of claim 8, wherein the 
antenna is coupled in series with one or more resistors, and the operational amplifier 
is in electronic communication with a conductive element disposed between the 
antenna and the one or more resistors. 

41 . (Previously Presented) The method of claim 12, wherein charging the antenna 
with the oscillating signal comprises generating an exponential waveform signal. 
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42. (Previously Presented) The method of claim 41 , wherein charging the antenna 
with the oscillating signal comprises integrating the oscillating signal with the 
antenna to generate the exponential waveform signal- 

43. (Previously Presented) The method of claim 1 2 f wherein generating the 
detection signal comprises generating the detection signal in response to changes in 
peaks of the antenna signal over time. 

44. (Amended) The method of claim 1 2, wherein the antenna forms one 
nonriuGin a conductive side of a capacitor 

45. (Previously Presented) The method of claim 12, wherein the antenna 
comprises a single wire antenna. 

46. (Previously Presented) The method of claim 12, wherein the antenna is 
coupled in series with one or more resistors, and detecting changes in the antenna 
signal comprises placing the detector circuit in electronic communication with a 
conductive element disposed between the antenna and the one or more resistors. 

47. (Previously Presented) The method of claim 20, wherein charging the antenna 
with the oscillating signal comprises generating an exponential waveform signal. 

48. (Previously Presented) The method of claim 47, wherein charging the antenna 
with the oscillating signal comprises integrating the oscillating signal with the 
antenna to generate the exponential waveform signal. 

49. (Previously Presented) The method of claim 20, wherein generating the 
detection signal comprises generating the detection signal in response to changes in 
peaks of the antenna signal over time. 

50. (Amended) The method of claim 20, wherein the antenna forms one 
conducinQ conductive side of a capacitor. 
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51 . (Previously Presented) The method of claim 20, wherein the antenna 
comprises a single wire antenna. 

52. (Previously Presented) The method of claim 20, wherein the antenna is 
coupled in series with one or more resistors, and detecting changes in the antenna 
signal comprises placing the detector circuit in electronic communication with a 
conductive element disposed between the antenna and the one or more resistors. 
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